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remarks In one paragraph that "if the resistance to electro-
lysis which is over and above that due to chemical change
were not accounted for elsewhere it would prove the
annihilation of part of the power of the circuit without
corresponding effect. We shall see that this is not the
case, but that in the evolution of heat^ where the
excess of resistance takes place, an exact equivalent is
restored."
He points out that the voltage necessary to separate water
into oxygen and hydrogen gas is equal to 1-35 times the
voltage of a Daniel's cell. This figure "will very nearly
represent the intensity or electro-motive force required for
the separation of the elements of water and the assumption
by them of the gaseous state. By these means heat becomes
"latent/' and a reaction on the intensity of the battery takes
place without the evolution of free heat." Taking the volt-
age of a Daniell's cell as unity, those of a Grove's cell and
a Smee's cell are 1-732 and 0-731 respectively. A Grove's
cell consists of platinum in nitric acid associated with
amalgamated zinc in dilute sulphuric acid and a Smee's cell
of platinized platinum and amalgamated zinc in dilute
sulphuric acid. Their voltages therefore "represent the
respective affinities of the positive metals for oxygen which
is not in the gaseous state. For the separation of the hydro-
gen from the oxygen of the water is simultaneous with the
union of hydrogen with the oxygen which may almost be
regarded as free at the platinum, and these actions neutraliz-
ing each other, it follows that the intensity of the current in
the case of either positive metal very nearly represents its
affinity for oxygen in a non-gaseous state. But with the
pairs on Mr. Smee's arrangement two things tend to
counteract the effect of this affinity. One of them is the
force required to separate the elements of water, the other
is that required to give hydrogen in the gaseous form.
Hence we have r732 —0-731 =rooi with the zinc. . . .
We shall take ro as the electro-motive force . . . neces-
sary to separate the elements of water and give hydrogen
the gaseous state."
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